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man ycTatiOBJieHHue Ha TnroBbix noAcraHUHHX 


npeo6pa30BaTejiH, oahh ikwiioc KOTopwx co- 
eAHneH c p&fibcaMH, a Apyrofl Mepea BbiKJiKwa- 

TeJIM — C KOIITaKTHOH CeTbW, AOnonHHTeJlbHblA 

npoBOA. noABeuieHMbiA nepe3 H3OAHT0pbi Ha 

OnOpaX K0HT3KTHOH CCTH. OTCaC UBaiOlUHe Tpanc- 
4>opMaTopbi t oahh Koneu nepBHMHOfl O6M0TKH 
K3 >KAOrO H3 KOTOpblX Mepe3 KOHACHCaTOp noA- 
KJllOMeH K KOHT3KTH0My np080Ay, a BTOp HMHOtl — 

k AonoAHHTejibHOMy npoBOAy. npHMew Apyrne 

KOHUbl TOM H ApyrOH 06MOTOK nOAKAIOMeHb! 

k peAbcy, h nepeMUMKH, coeAUiiniouiHe AonoA- 

HHTeJIbHblH fipOBOAC pCAbCaMH, OTAUHQtOU^OHCH 

tcm^ mo, c ueAbio noBbimeHHH h bjiokhocth, 
0Ha CHa6)KeHa ojiokom KOM*iyTauHH, hmcioiuhm 
KoiuaKT cwrHaJibHoro p<vte Kpacnoro orHH cse- 
To^Hopa, BKJiioMeHHbiH nepe3 AByxnOJIIOCHHK B 
pa3pbiB nepeMbiMKH. 
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1{3o6pctciihc ornociiTCH k 3.icKrp»u'iia6- 
jkchhio 3ACKTporioanit>Ki<oro cui'TaBa. 

Ue.ib H3o6pcTeniiH — noBhiiiioiuie naAOK- 

HOCTH CHCTCMhl. 

Ha MepTe>KC npiiBCACHa iipitjiuitmia.ibiiax 
cxeMa CHCTeMbi. 5 

OiCTeMa ^iCKTpoc»a6>KeHH« 3jieKTpime- 
ckhx >Ke^C3Hhix Aopor nOCTORHIlOrt) TOKa 
coaep>KHT ycraHOB-ienHbie iia thtobux hoa- 
ctshuhhx npeoOpaaoBaTe.iH 1." bfliin iiojiioc 
KOTopux coeAHHeii c pejibcaMH 2, a Apyroii 10 
Mepe3 BbiKiiioMaT&n h 3 — c KOHTaKTiioA ccTbio 4, 
AononHKTe^bHbiH npoBOA 5, nojiBeiueHHWH Me- 
pc3 H30JiflTopw 6 iia onopax 7 koht3kthoh 
c€th 4. oTcacuBaiotuue Tpaiic<J>opMaTopu 8, 

-O AHH JKO HCU, Jiep BHH H OH 06mQTKH Ka >K AOrO 113 

KOTopwx Mepe3 KOHAeHcaTop 9. nbAiuiioMCii 15 

K K0HT3KTHOMy npOBOAy, a BTOpHMIIOH ~ K AO- 

nojiHHTCAbiioMy npoBOAy 5, npimeM Apymc 

KOHUbl TOH II ApyrOH 06MOTCK nOAKAIOMCHU 

k peAbcy 2. it nepcMbiMKii 10, coeAHiinjoniHc 
AonoAHHTejibHbin npoooA 5 c peAbcaMH 2. Cut- 
TCMa cna6>KCHa 6aokom 1 1 kom MyTaunn c koh- 20 

T3KT0M 11.1, HMCKHUHM K0HT3KT CHnia.1 bllOrO 

pe^ie KpacHoro ornn ceeTocJxipa 12, b ka risen - 
HbiH Mepe3 ABVxno.iiociiHK 13 b pa3pwB nepe- 

MblSKH 10. . . 

CHcreMa paCoTaeT c/tCAyioiUHM o6pa30M. 2 j 

FlpH OTCyTCTBHH 3ACKTpOnOABH)KllOrO CO- 
CT2B3 14 (3. fl. C.) Ha MOKnOACTaHUHOHHOfi 

30He b pcneHHbix uiKaqbax 15 ee caeToqbopoB 12 
b CHmaAbHOM 6 iio KG 16 peAC >neAToro onia 
m pcAe 3CAenoro onm B036y>KAeHu u p33MbiK3io- 
uxhmh KoiiTaKTa.Mii 17 h 18 peAe xceAToro oniH 30 
pa30MKiiyTbi uciih HHTaHna AaMfibi l9Kpacnoro 

OrHfl K UCIIH HHTailHfl K3Ty LUCK 6A0K3 11 KOM- 
MyTaUHII.C K0HT3KTOM 11.1. IlpH 3TOM H3 BCCX 

cBeTO<t)opax I2 3toh mok noAcra huhoh hoh 30HW 

rOpHTp33pCIUaiOUtHH OrOHb (jKCATblH, 3eAeHblA) 
H LienH BCCX Ce nCpCMtJMCK 10 p330MKHVTU 33- 3 5 

MUKaiomiiMH ko irra KTa Mil 6A0Ka 11 kommv- 

T3UHH. 

Ilo KOHT3KTH0H CCTH 4 30Hhl npOTCK3CT TOK 
rapMOHHK, 06yCA0BACHHLIH p33HOCTbK) HX H3- 
npfl>KCHHH 113 CMOKHblX IIOACTSHUHRX 30HU. 
Pa3HCCTb iiar.pJttKCHHH C03A2CTC« 3a CMCT 40 
P33H0H HaipV JKH H3 30liaX, CMOKHUX C pat 
CM3TpilBaCMOH 30HOHL llo AOIIOAH HTtf.lbHOMV 

nponoAy 5 upoTeKacT tok noa achctbhcm paa- 

HOCTH H3lipH>KCHHH RTOpHMHMX OGMOTOK OT- 

cacflaaiotiinx Tpano|)opMaTopoB 8 cmcwhux 
noACTaimiiH. 3th 06a tok3 hmciot pannym iuyih- 4 5 
HHiiy it iiaxoA^TCH ii npoTHBO(J)a3C. TaKiiM 
o6pa30M o6ccncminacTC« KOMnciicamtH MCiitaio- 

HlCrO BAinillHH TJirouofi CCTH. 

npti noflfuioitim im mokhoactjhuiioiihoh 
3one 3. u. c. 14 ii nocACAyioiucM cro ncpoMomo- 

riHil TOK rapMOHHK, npOTCKaiOimift HO KOHT3KT- 
H0H CCTH 4. MCHHCT BCAMMHIiy H H3II pail.lCIIHC. 
T3K K3K 33MNK3CTCH MCpC3 3. II. C. 14. IV.1H 
nOflRHIIIHIIHCVI Ita MOKIIOACTaiHlHOHIIon ;U)Hf 

3. ii. c. I I :i:iini.MacT oahh ce G.iok yiacTOK 
ii y tii . to it iiiKaifiy 15 CHCT(Kf..jpa 12,01'paw.taw)- 55 
mere *rnT Chok yiacioK, pc.io :-Kt\m»i») oriiti 
h pen* :*c.'icimr:) onm ofiiTTu'iivtu. II pi* #r»»M 
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mm onm naMKiiynw h no.unor iianp$i)KCHHC 
i i;i .la mh y 19 Kpacuoro oniH cneTO<|)opa 12 h iia 
KaTvitiKV O.ioKa I I KOMMyraiiHii. Ha 3to.m cbc- 
TO(}iopc 12 ropiiT KpacHbiA oroiib h kohtskt 
I I.I 6noKa II KOMMyTaumi 3aMUKac: uenb 
ncpcMUMKH 10. naxoAfliueficR okojio 3toro CBe- 
Tocjwpa 12. 

ECAH 3. II. C. C HOC3AOM 33HHM3CT ABS 

6aok3 — yM3CTKa t to b uiKa<|>ax 15 caeTO<|)OpOB 
12, orpamAaiouiHx sm yqacTKH nyrii, peAe 
>KCAToro orHH ii peAe 3eAeHoro orHn o6ecro- 
MCHbi it Mepe3 pa3MUKatoiuHe 17 h 18 KOKraicrbi 
peAe >KCAToro onm noAaercH Hanpn>KeHKe 
ita a 3 m n hi 19 KpacHoro onin ooohx cbcto(})o- 

pOB 12 H Ha K3TY UIKH KOM M yTSUHOHH WX AByX- 
ItOAIOCHHKOB 13 ncpeMUMeK 10 y 3THX CBPTO- 

(J)opoe: B pc3yAbtaTe 3Toro Ha AByx cbcto(J>o— 
pax ropHT KpaciiLJH oroHb h uenH pacnoAO)«eH- 
iibix B03AC 3thx cBCTOffopoB 12 nepeMbmex 10 

33MKIiyTbl. 

Bcacactbhc 3aMbiKaiiHn ueneH nepeMU- 

MCK 10 TOK B AOIIOA H HTCA bHOM npOBOAC 5 MCHH- 

ct BCAii^Hiiy h iianpaBACHHe h chobb paBCH 
no BCAHMHiie ii npoTHBonoA0>KCJi no ()>a3e TOKy 
rapMOHHK KOHT3KTHOH ccth, seM o6ecnc4HBa- 
ctch KOMneHcauitfl npii h3Ahmhh 3. n. c. 14 Ha 

M0/KHOACT3HUHOH HOH 30HC 

B TSKOM COCTOHHHH CHCTCM3 3ACKTp0CH36* 
)KCHHH HaXOAHTCR B TeHCHHC BpCMCHH, HOKa 

3. n. c 14 nepeMemaeTcn. b npeAejiax oahhx 
h Tex >Ke 6aokob— yqacTKOB nym 

IlpH hepexoAc 3. n. c. 14 c OAHoro 6aok3 — 
yMacTKa H3 Apyrofi npbHcxoAHT CAeAy»iune 
H3MCHCHHA. B iHK3<J)y 16 cBeTO<t>opa 12. orpaw- 
Aaioiucro ncpBWH 6a ok — yMacTOK, cuasaAa 
cpa6aTbiB3eT peAC meAToro othh. 33tcm no 
wepe yAaAeHHH 3. n. c 14 cpaCaTbiaaeT peAe 
3C.ieHoro orHH. IlpH cpa6aTbiBa hhh peAe weA- 
Toro ornfl ch hm3ctch tianpnweHHH c AaMnu 19 
KpacHoro ornH h oHa noTyxaeT h noAaeTCfl Ha- 
npHJKCHHe H3 AaMiiy 20 >KeAToro orHH h OHa 
3arop3eTC«. IlpH cpa6aTUBa hh h peAe 3eAeHoro 
onifl c AaMnu 20 weAToro omn Hanpn^emie 
ciiHMaeTCfl h nocTvnaeT na Aaainy 21 3CAeHoro 
or:i^ f A3MH3 20 noTyxaer. Jtaiina 21 3aropaeTC«. 

UUCAO Cpa63TblB3HHfl peAe >KCATOrO OTH51 chh- 
M3CTCH H3HpH>KCHHC C K3TV LHKH 6AOK3 11 KOM- 

MYTamiH it cro kohtskt I I.I p33pUB3eT uenb 
ncpcMWMKH 10, KOTopsn ycTaHOB-ieHa bo3A e 
ncpBoro cBCTOif>opa 12. na kotopom 3aropaeTcn 

MCCATIJH OrOHb. 

B tiiKa(|>y cBCTO^opa, orpa>KAaiomcro bto- 
poil 6aok — ysacroK ii>th. na KOTopun Bues>Ka- 
ct 3. ii. c. 14. OTiiaAaeT peAe meAToro ofhh, 
hah omaaawT pcac >KeAToro orHH h peAe 3eAe- 
HorooriiH. B ncpBOM cAyMae CHHMaeTcn Hanpn- 

>KCHHC C AHMIIU 20 >KCATOrO OrHH, BO BTOpOM — 

c ^laMiiu 21 3CAcnoro onm.'Ha .ia.Mny 19 Kpac- 
noro oniH noAacTCH naiipa>KCHHe, ona 3aropa- 

CTCH H OAHOIIpCMCHHO cpa6aTUBaeT 6aok II 
KOMMVTaiUIH H 3UMMK3CT KOHT3 KTOM I 1.1 UCIIb 

ncpcMiiiMKii 10. pacnaioweiiHofi OKOAO cbcto- 
*jiop:i, na kotopom ^arop3CTcn KpacHbin oroiib. 
H pc.iyAbraic *thx i i c pc k a joh ch h h b uciih x 

ttOp^MUHOK tH»i\'IU"IHHacrCH H.iMCHCIIIIC itlVUIHM- 
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n«nftiii.iTPibiioro npimoaa 5. cTamuioiiHoft snuu tok rapMOiuiK KOHTaKTMofi 

Hbi m 4>a3» ™*J^™™™™Z%™ m u cot.. A it tok flonaiiiiiTc.ib.ioro ..poao.ia 5 paBHhi 

„ .paau TOKa «P^« ■^"""SS^li b Daycare 3toro MariniTiiuc noa* o6ohx 
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I ^ M "\ Z C 14 H 5 CBH3.I nOMexa OT KOHTaKTHOH rcTH HC BD3HH- 

TaKHM o6pa30M. npn abhwchuh 3. n. c. i* n 
pacnoJioateHMH ero b .moobfi tomkc mcwiioa- 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 1 0, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1 , is triggered and closes by the contact, 1 1 . 1 , the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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